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Heat pipes [1] and thermosyphons [2] are perspective systems of cooling for different equipments. But while 
thermosyphons are used rarely. It is related to lack of general theory heat transfer convection processes in such 
systems, which provides possibility of their practical elaboration. Mathematical models [3,4], used for 
description [2] of processes of convection in a steam channel and membrane of refrigerant in thermosyphons, are 
difficult. It is expediently to elaborate less difficult (as compared to [3,4]) models, taking into account the 
thermal effects of evaporation and condensation of refrigerant, and also heat conductivity. 
The aim of this work is a mathematical simulation of temperature fields of closed two-phase thermosyphons.  
Is examined thermosyphon the principle layout of which is shown on figure 1. Energy of source of heat 
emission, which is located near-by the lower lid of thermosyphon, enters in zone of evaporation of refrigerant 
through the border z=z1. As a result of intensive vaporization there is drop in pressure. Steams quickly move to 
the high bound of steam channel, temperature of which below temperature of condensation of the material which 
used as refrigerant. Steam condenses. An appeared liquid under influence of gravity flows down on vertical 
walls of steam channel and spreads on surface of lower lid of thermosyphon. Processes of evaporation and 
condensation continue during the period of addition of heat on a low bound and taking from the high bound of 
lid of thermosyphon. Phase transitions on scopes of section of phases provide taking of warmth from equipment 
that gives of warmth. In majority practically meaningful applications thermosyphons work during the protracted 
periods of time in stationary modes. Therefore at raising of task of heat transfer, row of assumptions is possible. 
The followings are basic. 
1. Characteristic times of motion of steams in the channel of thermosyphon much less than characteristic times 
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of heat conductivity in liquid membrane on lower and overhead lids of thermosyphon, therefore the processes 
of motion of steam  in channel of thermosyphon are not examined. 
2. In the stationary modes descriptions of process of motion of membrane of condensate on the side of steam 
channel do not depend on time, therefore a thickness of membrane of refrigerant can be accepted as 
permanent at raising of task. 
FШЫЦЮХКЭОН КЬЬЮЦЩЭТШЧЬ НШ ЧШЭ РТЯО ТЦЩШЫЭКЧЭ ХТЦТЭЬ ШЧ ЫКТЬТЧР ШП ЭКЬФ. IЧ ЭСО МШЦЩХОб ШП ЩЫШМОЬЬОЬ ШП СОКЭ–
ЦКЬЬ ЭЫКЧЬПОЫ ТЧ ЭСОЫЦШЬвЩСШЧ НЮЫТЧР ТЭЬ аШЫФ ЛКЬТМ КЫО ЩСКЬО ЭЫКЧЬТЭТШЧЬ ШЧ ХШа КЧН ШЯОЫСОКН ЛШЮЧНЬ ШП ЬЭОКЦ 
МСКЧЧОХ. AЭ ЩОЫЦКЧОЧЭ ТЧЭОЧЬТЭв ШП ОЯКЩШЫКЭТШЧ ШП ХТЪЮТН (КЧН 
КХЬШ МШЧНОЧЬКЭТШЧ ШП ЬЭОКЦЬ ШЧ ШЯОЫСОКН ХТНΨ МШЧНОЧЬКЭО аТХХ 
РШ ЛКМФ ТЧЭШ гШЧО ШП КНЦТЬЬТШЧ ШП аКЫЦЭС ЮЧНОЫ КМЭТШЧ ШП 
РЫКЯТЭв аТЭС ЬЩООН, аСТМС ТЬ ЧШЭ НОЩОЧН ШЧ ЬЩООН ШП ТЭЬ 
ОЯКЩШЫКЭТШЧ ШЧ ЭСО ХШа ЛШЮЧН ШП ЬЭОКЦ МСКЧЧОХ. АТЭС РЫШаЭС 
ШП ТЧЭОЧЬТЭв ШП ЯКЩШЫТгКЭТШЧ ТЧ МСКЧЧОХ (βΨ НЫШЩ ТЧ ЩЫОЬЬЮЫО 
ТЧМЫОКЬОЬ (ПТР.1Ψ КЧН ЬЩООН ШП ЮЩХТПЭ ШП ЬЭОКЦЬ ЭШ ЬЮЫПКМО ШП 
МШЧНОЧЬКЭТШЧ КХЬШ. IЭ ТЬ КХаКвЬ ЩШЬЬТЛХО ЭШ ОЬЭТЦКЭО ХТЦТЭ 
ЯКХЮОЬ ШП ЩКЫКЦОЭОЫЬ ШП ЦШЭТШЧ ЦОЦЛЫКЧО ШП ЫЮЧЛКМФ, ЮЧНОЫ 
ЫОКМСТЧР аСТМС МКЧ ЛО К МЫТЬТЬ ШП "МШЦЩХОЭО ЛШТХ-ШПП ШП 
ЫОПЫТРОЫКЧЭ" ШЧ ХШаОЫ ХТН ШП ЭСОЫЦШЬвЩСШЧ. PЮЫЬЮКЧЭ, ЭШ 
НОЬТРЧ аТЭСТЧ ШП σКЯТОЫ –SЭШФЬ Дγ,ζЖ ШЫ PЫКЧНЭХ'Ь ДβЖ ЦШНОХЬ 
ШП ЦШЭТШЧ ШП ЬЭОКЦЬ ТЧ МСКЧЧОХ (βΨ КЧН ЦОЦЛЫКЧО ШП ЫЮЧЛКМФ 
(γΨ, МКЧЧШЭ ТЧ ЬОЯОЫКХ ЩЫКМЭТМКХХв ЦОКЧТЧРПЮХ МКЬОЬ РТЯО 
ЬЮЛЬЭКЧЭТКХ МСКЧРОЬ ШП ТЧЭОРЫКХ НОЬМЫТЩЭТШЧЬ ШП СОКЭ ЭЫКЧЬПОЫ 
НЮЫТЧР ЭСОЫЦШЬвЩСШЧ'Ь аШЫФ. 
Also decision of complete system equalization of viscid liquid [3,4] at description of motion of steam in a 
channel (2) can result to increase of time of calculations. Even passing to model of boundary layer [1] is attended 
with the protracted calculations at decision of task of heat transfer in thermosyphons. Therefore chosen 
assumptions at raising of task are creates objective pre-conditions for substantial decline of expenses of time at 
its decision in condition of account of basic meaningful factors and processes.  
The process of heat transfer in examined thermosyphon (fig.1) within of accepted physical model is 
described by system of differential equalizations of heat conductivity in partial derivative with proper boundary 
conditions.  
The system of differential equalizations in partial derivative with nonlinear boundary conditions decided by 
the method of eventual differences. For decision of more complicated problems of heat transfer in conditions of 
attended heat exchange in multiply connected areas was used an iteration algorithm [5,6]. 
FТР. 1. CСКrЭ ШП ЭСО МХШsОН ЭСОrЦШsвЩСШЧμ 1 –  
ЦОЭКХХТМ МШrЩsν β – sЭОКЦ МСКЧЧОХν  
γ – ЦОЦЛrКЧО ШП ХТqЮТНν ζ – sЮrПКМО ШП 
ОЯКЩШrКЭТШЧν η – sЮrПКМО ШП МШЧНОЧsКЭТШЧ. 
VОrЭТМКХ ЩШТЧЭОrs sСШа НТrОМЭТШЧs ШП ЦШЭТШЧ ШП 
sЭОКЦ КЧН ХТqЮТН. 
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Evidently, gradients of temperatures in the direction of coordinate z do not exceed 12 K/m. In transversal 
direction temperature drops do not exceed 6 K.  
The developed mathematical model differs from known by possibility of calculation of temperatures of 
surface of lower lid in any cross section. The last is important at analysis and estimation of limit thermal 
loadings on thermosyphons. Malfunctions of work are possible in conditions of overheat and subsequent 
complete drainage of surface of lower lid. The developed handling to analysis of thermal modes of 
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